NAME: Final Exam Review 312

Unit 6 -» Types of Compounds

Vocabulary
anion caticn chemical bond
electrolyte formula unit ionic bond
lattice energy monatemic ion oxidation humber
oxyanion pelyatomic ion coordinate covalent bond
covalent bond endothermic exothermic
hybridizaton  Lewisstruclure  molecule
oxyacid : pi bond : polar covalent
resonance sigma bond structural formula
VSEPR mcedel

Objectives
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o

Define chemical bond.

Relate chemical bond formation {0 electron configuration.

Describe the formation of positive and negative ions.

Describe the formation of ionic bonds.

Account for many of the physical properties of an ionic compound.

Discuss the energy involved in the formation of an ionic bond.

Write formulas for ionic compounds and cxyanions.

Name ionic compounds and oxyanions.

Apply the octet ruie to atoms that bond covalently.

Describe the formation of single, double, and triple covalent bonds.

Compare and contrast sigma and pi bonds.

Relate the strength of covalent bonds o bond length and bond dissociation energy.
Identify the names of binary molecular compounds from their formulas.

Name acidic solufions.

List five basic steps used in drawing Lewis siructures.

Explain why resonance occurs, and identify resonance structures.

Explain the octet ruie, and identify molecules in which these exceptions occur.
Discuss the VSEPR bonding theory.

Predict the shape of and the bond angles in a molecule.

Define hybridization.

Describe how electronegativity is used to determme bond type.

Compare and contrast polar and nonpoiar covalent bonds and polfar and nonpolar
molecules.

Describe the characteristics of compounds that are covalently bonded.

Short Answer and Problem-Solving

1.

2.

Name the fcllowing substances.

WSO Rulfwric Aeid AgCl Sper chtlyride

CuNOs (e T Mba ke Ca(OM):  Celtimwm }Iﬁdm/m

Write the formulas for the foliowing compounds.

hydrofiuoric acid HF diphosphotus pentoxide 7) Qg

iron(N1} oxide Jié aluminum chloride . I
[2.; o At PR




312

NAME: Final Exam Review
Unit 7 = Chemical Reactions
Vocabulary
agueous solution chemical equation chemical reaction
coefficient combustion reaction complete ionic equation
decompasition reaction double replacement reaction net ionic equation
precipitate product reactant
single replacement reaction solute solvent
spectator fon ‘ synthesis reaction
Objectives
o Recognize evidence of chemical change.
o Represent chemical reactions with equations.
o Classify chemicai reactions.
o Identify the characteristics of different classes of chemical reactions.
o Describe aqueous solutions.
o Write complete ionic and net ionic eguations for chemical reactions in agueous
solutions.
o Predict whether reactions in agueous solutions will produce a precipitate, water, or a

gas.

Short Answer and Problem-Solving
3. Balance and identify the type of reaction for the following using the following symbols:

(s) synthesis, (c) combustion, (d) decomposition, (sr} single replacement, (dr) double

replacement.

L+ Z NaF> Z- Nal+ F,

KOH+  AgNO.= KNO;, + AgOH
CHs+ 5 0,5 3 cOp+__4 H,O

3 H,+ N,> 2 NHa

(NH),S0, > _Z NH + H,S0,
Predict the products of the following reactions.

CHy+ 0> (0, + ih,O
AL+ PONOJ, > A(NDD, + Th
Ca(OHp+HCI>  (uel, 4+ 0
PbO, > b + b&

Na+Clh>  NaCh

Sr
DL

Il
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Unit 8 -> Chemical Quantities
Vocabulary
Avogadro’s number empirical formula molar mass
mole melecular formula percent composition
actual yield excess‘reactant limiting reactant
mole ratio percent yield stoichiometry
theoretical yeild

Obhjeclives

o 0

O o 0 000

o 0
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Describe how a mole is used in chemisiry.

Relate a mole to common counting units.

Convert moles to number of representative particles and number of representative
particles to moies.

Relate the mass of an atom to the mass of 2 mole of atoms.

Calculate the number of moles in a given mass of an element and the mass of a given
number of moles of an element.

Calculate the number of moles of an elemeant when given the number of atoms of the
element.

Recognize the mole relationships shown by & chemical formula.

Calculate the molar mass of a compound.

Calculate the number of moles of a compound from a given mass of the compound, and
the mass of a compound from a given number of moles of the compound.

Determine the number of atoms or ions in a mass of a compound.

Explain what is meant by the percent composition of a compound.

Determine the smpirical and molecuiar formulas for a compound from mass percent and
actual mass data.

Identify the quantitative relationships in a balanced chemical equation.

Determine the mole ratios from a balanced chemical equation.

Explain the sequence of steps used in solving stoichiometric problems.

Use the steps to solve steichiometric problems.

Identify the limiting reactant in a chemical equation.

identify the excess reactant and calculate the amount of remaining after the reaction is
complete.

Calculate the mass of a product when the amounts of more than one reactant are given.
Calculate the theoretical yield of a chemical reaction from data.

Determine the percent yield for a chemical reaction.

Short Answer and Problem-Solving

5.

6.

7.

Calculate the number of molecules in 87 grams of hydrochloric acid.
2

] , ' '3 .
57& HCP S ol {mO}X{(J_@_I,mjo - 15 Y 24 o lecikis

eyt

L 3'(»3 fns)

Calculate the number of grams of KCIiO; in 1.26x10% molecules of the compound.

i3
b 0210 W‘ﬂL’.C‘/‘ ‘ WL."i

_ 37 {pb] k L ' !
[,gegm ma&cuiw( Mzm\ .Mﬁ ) . J,Eé/waﬁr

Calculate the number of moles in 49.98 grams of Bohrium.

‘k‘i.‘i‘&"f{}’?}l"( Ve ) - g 108 mil Bk
J104
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8. What is the percent composition of hydrogen peroxide (H202)?

1,0, = 2(019) - 2(1werg) = 340z 4
”L _ A.Z (l'Olﬂ) e “C / ! 0. _Z OE}E?)—)( 00 -
: 3407

HQO 202 ?——O'Z- ' ﬁ} 7{ ‘
s | S

8. Determine the empirical and molecular formula for a compound consisting of 56.4 %P
and 43.6 %O with a molar mass cf 220 g/mol. ;

5&”%13( ;wﬂil 3: ] ygﬂgmoff) = 1 xe2

A ' -
4%.&%0 dmby 2. 728 mi O
, lbecﬂda 7 F2
10. Use the equation below to answer the foliowing questions.
2NaCl(aq) + H,50.(aq) » 2HCI(g) + Na,;S04(aq)

a. Determine the limiting reactant and excess reactant when 112 grams of sodium
chloride react with 203 grams of sulfuric acid. What mass of the excess reactant is
left over after the reaction is complete? / I
mo

1139 Nacl ( prel Y H3g

J129 Nall (J”?’J e U256\ 98 ﬂ) |
/ 3-3‘3 Zimst NeCi A Lo} 1S fq%‘”f}

b. What mass of sodium sulifate is producad?

ffiﬁ/ﬂfa&/ ( s I _ 774 g Me2dty
[ueot Nath wal
s—: ¢. Calcuiate the percent yleid if 122 g of sedium sulfate is obtained during
i experimentation.
22 of |
| X (00 = K5 K / |

27
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Unit 9 = States of Matter
Vocabulary

Final Exam Review

312

amorphous solid

boiling point
Dalton’s law of partial
pressures

dipole-dipole forces

atmosphere

condensation
deposition

dispersicon forces

barometer
crystalline solid

diffusion

elastic collision

evaporation freezing point Graham’s law of effusicn
hydregen bond kinetic-molecular theory melling point
pascal phase diagram pressure
sublimation surface tension surfactant
temperature triple point unit cell
uaporIZation vapor pressure viscosity
Objectives

o Use the kinatic-molecular theory to explain the behavior of gases.
Describe how mass affects the rates of diffusion and effusion.

O
o Explain how gas pressure is measured and calculate the partial pressure of a gas.
o Describe and compare inframolecular and intermolecular forces.
o Distinguish among intermclecular forces.
o Apply kinetic-molecular theory to the behavior of liquids and solids.
o Relate properties such as viscesity, surface tension, and capillary action to
intermolecular forces.
o Compare the structures and properties of different types of solids.
o Explain how the addition and removal of energy can cause a phase change.
o Interpret a phase diagram.
Short Answer and Problem-Solving G4

44
11. What is the ratic of diffusion rates for sufur dioxide and nitrogen @ioxide’? Which gas
diffuses faster?

Vake o, W/w ) & . %

yake s0, T 2 b8

N, Aifbues 117 fﬂﬂw ‘H’\M S0

12. Find the partial pressure of carbon dioxide in a gas mixture with a total pressure of 30.4
kPa if the partial pressures of the other two gases in the mixture are 16.5 kPa and 3.7
kPa. Convert the partial pressure carbon dioxide to psi.

\—?f = ?‘ + PL o ?3
30 4~ {6 L=3F = [(0.2 ¥pa

M
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Unit 10 > Gases |

Vocabulary i
Avogadio's principle Boyle's law Charles's law
combined gas law Gay-Lussac’s law ideal gas constant ':
ideal gas law motar volume

Objectives

o State Boyle's law, Charles's law, and Gay-Lussac's law. ,

o Apply the three gas laws to problems involving the pressure, temperature, and volume
of a gas. _

o State the relationship among temperature, volume, and pressure as the combined gas :
law. i

o Apply the combined gas law to problems involving the pressure, temperature, and
volume of a gas. i

o Relate numbers of particles and volumes by using Avogadro’s principle.

o Relate the amount of gas present to its pressure, temperature, and volume by using the
ideal gas law. '

o Compare the properties of real and ideal gases.

o Determine volume ratios for gasecus reactants and products by using coefficients from
a chemical equation. :

o Caleulate amounts of gaseous reactants and products in a chemical reaction using the
gas laws. :

Short Answer and Problem-Solving _
13. Use Boyle’s, Charles’s, or Gay-Lussac’s law to calculate the missing value in each

probiem below.

Pi=7 Vi=31L P; = 2.04 atm V,=6.7L

V, = 873 ml T, = 365 K V,= 2 T,= 345K |
. T . i — |
Yoo Vor VT v, > (F13mL [ 340) :XzsL/
T Ty T (&)
P, =101 kPa T,=2 210K P, = 215 kPa T,= 7
- — ’
R oqLRT
T e BN |

14. A balloon will burst at a volume of 2.0 L. If the gas in a partially filled balloon ocoupies 5
0.75 L at a temperature of 21 °C, and a pressure of 990 kPa, what is the temperature at Lf—zf 7 k—
which it will burst if the pressure is 1010 kPa at the time in breaks? ‘

|

T 990 ko Bz oo e BV L P T . BT |
v . 0ISL v, T ZoL T h AL

Tl - ;25)!-{ W T,L:* )< ‘“"T;L
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15. Calculate the volume a gas will occupy under the following conditions: 3.00 mot Hs at
0.98 atm and 24 °C.

Wenlt  enlT 3oamol(0omnﬂahﬂ J}?K)( ”;{
1) a%a}vn o

K‘thl

16. If 50 L of nitrogen are used with excess hydrogen to produce ammonia, what volume of
ammonia is formed at STP?

)+ 3H{g) = 2NH;(g)

50L N, ._J—“’“” (““2”""”” L 3{ m
22 YL J i Nag [neef J
Final Exam .

Example Problem

17. Magnesium metal reacts with oxygen when supptied with sufficient activation energy. A
bright white light is produced and some heat is released.

a. Write a balanced chemical equation (including states of matter). Circle your
reactant{s) and underline your product(s).

b. What type of reaction is this? Check ali the apply.

coimbustion decomposition
double replacemeant single replacement
synthesis '

¢. s the reactiod endothermie or exothermic? Circle your answer.

J’xe v mdm““ d. ldentify the limiting reactant and excess reactant if 12.9 grams of magnesium reacts
Ve with 28.3 grams of oxygen. What amount of excess reactant is left over once the

reaction is complete? iy br
Ja. '7@’1 Vnd/ [m! } 053 Wf/csmg Lﬂ——’——-\wm‘f 7

74 0 /w«e/ yed BV,
A - ? (ﬂa "ﬂ;fwm/ﬁe

J3. 907 (2/503 h;:/h)(rm/n)’ 5’,5”9@3

e How many oms of mdgnesium were used?

2
/39g " [ el [fe020 7N ),
(7 021{39 } [rmof E\O’UD
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£ If the roaction occurred at STP, what is the volume of oxygen gas that was used?

Pewtr 5 0 LIl ) L) 6o
Ewﬁ: 83, x(‘gzj—-—-‘)(ﬁ&) (g:ﬁ*f%/ 6.0 3§

g. What is the mass of the product that is formed?

/ma/ a’)pfze//nﬁ
oy (2 ) ) (o

h. Calculate the percent y|eld if 0.0115 grams is obtained during experimentation.

_Mg—:{ /00 = Je 5’37/%

aﬁ53

i. Determine the percent composition of the compound that is produced.

Mg 0 Y Y i
) L /7

& Joa—at = Pl 0




